Effects of alkaline phosphatase inhibitors on chick neural retinal cell differentiation in vitro: ultracytochemical studies.
In the matured chick retina, alkaline phosphatase (ALPase) activity is specifically localized in the outer plexiform layer and in horizontal and Müller cells. In the developing chick retina, ALPase activity is first recognized in growing neurites from horizontal cells during the 13th day of incubation, when synaptogenesis begins in the outer plexiform layer. Intraocular administration of ALPase inhibitors to developing chick embryos resulted in developmental disturbances in differentiation of the outer plexiform layer and also of photoreceptor cells. We have now extended these studies to an in vitro system. ALPase activity was studied by ultracytochemistry in cultured retinal cells from chick embryos, and the effects of specific ALPase inhibitor on retinal development were also analyzed. Two cell types showed intense ALPase activity: 1) flat glial cell, which formed a multi-layered epithelial sheet and 2) neuronal cell found within cell aggregates. Some cellular processes forming a neuropil-like structure within these aggregates also showed ALPase activity. When the ALPase inhibitor bromotetramisole was present in the culture medium, there was delay in aggregate formation and the development of neuritic processes was also affected. Moreover, this treatment also caused a considerable reduction in the number of photoreceptor cells present in the culture. The present results indicate that ALPase activity plays a significant role in retinal cell differentiation.